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Background: Minimally invasive parathyroidectomy (MIP) is the choice of treatment in patients with
sporadic adenomas localized on preoperative imaging. Currently there is no centre in the UK which
performs this procedure under local anaesthesia. The aim of this study was to assess the efﬁcacy and
safety of MIP under local anaesthesia in patients with sporadic primary hyperparathyroidism (pHPT).
Methods: This is a prospective, nonrandomized study of 86 patients with pHPT localized with Tc99m
Sestamibi scan and ultrasound. MIPs were performed under local anaesthesia and sedation at the Oxford
University Hospitals.
Serum Ca and PTH were measured before discharge, at 6 weeks follow up, and at 6 months. Main
outcome measures were cure at 6 months, complications with the procedure and operative time.
Results: 86 patients (58 females: 28 males) with a mean age of 65 (range 24e87) underwent MIP under
local anaesthesia and sedation. All patients (100%) were normocalcaemic at 6 months following surgery.
There was no incidence of temporary or permanent recurrent laryngeal nerve palsy or persistent
hypercalcaemia. Two patients had temporary hypocalcaemia that resolved in 6 weeks. In one patient the
neck incision needed extension for bleeding, with no incidence of wound haematoma or infection.
Conclusion: This study demonstrates that MIP (without ioPTH) can be safely performed under local
anaesthesia for patients with sporadic primary hyperparathyroidism.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.21. Introduction
Since the ﬁrst successful parathyroidectomy was performed by
Felix Mandl in Vienna in 1925, the surgical management of primary
hyperparathyroidism has evolved from open neck exploration to
minimally invasive surgery. Minimally invasive parathyroidectomy
(MIP) is now the treatment of choice by many endocrine surgeons
in patients with sporadic hyperparathyroidism with a parathyroid
tumour localised by pre-operative imaging.1,2
The success of the technique is attributable to the improvements
in preoperative localisation with Sestamibi scanning and high res-
olution neck ultrasound. Many centres also routinely use intra-
operative PTH (ioPTH) assay during MIP to conﬁrm operative
completion.3,4 An experienced surgeon undertaking MIP can be
expected to curemore than95 percent of cases.5Wehave previously
demonstrated that the outcome of MIP without ioPTH monitoringm, malumols@yahoo.com
ciates Ltd. Published by Elsevier Ltwas comparable to that reported in series utilising ioPTH. The ad-
vantages of performing a minimally invasive parathyroid surgery
havebeenshowntobe lower cost,6 shorteroperating time,7,8 shorter
stay in hospital2,8 improved cosmesis and patient satisfaction.9 The
vast majority of parathyroidectomies are performed under general
anaesthesia, local and regional anaesthetic techniques however
have been employed by surgeons with good results.10,11
Local and regional anaesthesia have many advantages and
including less post-operative pain, lower incidence of nausea and
vomiting, quicker recovery and shorter stay in hospital. The 2009
British Association of Endocrine and Thyroid Surgeons (BAETS) Na-
tional Audit showed that the focused procedurewas associatedwith
shorter length of hospital stay when compared to bilateral cervical
exploration.12 A speciﬁc advantage is the possibility of performing
surgery on elderly or high risk patients where general anaesthetic
may be not possible or advisable,13 however this has to balance
against the risk of conversion togeneral anaesthesia up to10percent
of patients.14e16 The experience of local anaesthetic (LA) MIP is
limited in the UK. This retrospective study aimed to determine the
safety and efﬁcacy of MIP under LA without ioPTH measurement.d. All rights reserved.
Table 1
Demographics of the study group (n ¼ 86).
Gender
Male 28
Female 58
Age (mean) 68 (range: 24e47)
Localization studies
USS 84/86 (97.6%)
MIBI 85/86 (97.7%)
Anatomy of the adenoma
Side 55 right:31 left
Position 28 superior:58 inferior
Weight of the gland (mg) 1674  2250 (range 250e17400)
Calcium (mean) mmol/L
Pre-op 2.99  0.23 (range: 2.57e3.86)
Post-op 2.41  0.10 (range: 2.09e2.56)
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From January 2005 to June 2011, 520 patients with a biochemical diagnosis of
primary HPT were considered for MIP. Exclusion criteria were patients with familial
disease, persistent or recurrent HPT and large goitre. Patients underwent preoper-
ative localization with 99mTc-labelled Sestamibi (MIBI) and ultrasonography of the
neck (Fig. 1). Patients with concordant MIBI and USS were selected for MIP under GA
or LA with sedation. Ultrasound skin marking was performed in radiology suite on
the day of surgery. All patients had a pre-operative vocal cord check. Patients who
opted to have MIP under LA underwent MIP via the lateral mini-incision approach
(measuring 20 mme25 mm). Local anaesthetic and intravenous sedation was
established using 20 mls 0.25% bupivicaine (unilateral superﬁcial cervical plexus
block), intravenous remifentanil/propofol and intra-operative inﬁltration the skin
incision using 2 mls of 1% lidocaine with 1:200,000 adrenaline. Laryngeal mask and
monitoring with ioPTH were not used. No patients were excluded based on age or
anaesthetic risks. Data on operative time, conversion, length of stay, normocalcae-
mia and complications were collected prospectively.PTH (mean) pmol/L
Pre-op 26.09  19.73 (range: 5.8e137)3. Results
During the study period 520 patients were diagnosed with
primary hyperparathyroidism of these, 191 patients (37%) were
considered to be suitable for MIP based on concordant imaging.
Following discussion and consent in clinic 86 (45%) of 191 pa-
tients were considered suitable for MIP under local anaesthesia.
Patient demographics are shown in Table 1. In the three patients
where there was no concordance, further imaging in the form of CT
scan conﬁrmed the presence of the adenoma and hence proceeded
to MIP under LA.
Median operative-time was 25  11.54 min for patients under-
going the procedure under LA. There was no signiﬁcant difference
in the duration of surgery based on gender, side and position of the
adenoma. One patient required extension of the mini-incision for
bleeding. All patients were given oral and written instructions on
symptoms of hypocalcaemia and were given oral calcium supple-
ments to take if symptoms were experienced (Calcium Carbonate,
two tablets PRN with symptoms). All but 6 patients were dis-
charged less than 6 h post-operatively. There were no recurrent
laryngeal nerve injuries, episodes of post-operative bleeding or
unplanned readmissions.
Histology of the excised glands was performed in all cases and
demonstrated adenoma in all 86 patients with a mean weight of
1670 2250 mg. Side of adenomawas 55 (64%) on the right and 31
(36%) on the left, 28 glands (33%) were located superiorly and 58
(69%) were inferior glands. Post-operatively, the mean calcium at 3Fig. 1. MIBI/USS scan of a patient with positive localization. The left panel showing increased
marked from the skin surface.months follow up period was 2.41  0.1 mmol/L. Prolonged tem-
porary hypocalcaemia following surgery was experienced in two
patients, necessitating treatment (but not readmission) for 2e4
weeks with calcium. No patient reported suffering any voice
problems and there was no documented temporary or permanent
recurrent laryngeal nerve palsy. All 86 patients were documented
normocalcaemic on biochemical testing at 6 months.
4. Discussion
Advances in preoperative imaging for sporadic primary hyper-
parathyroidism have signiﬁcantly shifted the surgical approach
from bilateral neck exploration to a focussed approach using a
small neck incision. This approach has many advantages and
including, shorter operating time, reduced postoperative pain,
shorter hospital stay and success rates comparable to bilateral neck
exploration.2,17,18 MIP also appears to reduce the need for post-
operative oral calcium therapy and decreases the incidence and
severity of symptomatic hypocalcaemia.18 Currently focussed sur-
gical approaches for a localized adenoma include the open mini-
mally invasive surgical technique using the lateral or medial
approach, and the video endoscopic technique.
The use of intraoperative parathyroidhormone assay (ioPTH) has
been considered to be obligatory by some surgeons to decrease
failure rates inminimally invasive parathyroid surgery (Table 2).19,20
The 4th BAETS audit showed the conversion to an open approachuptake of the right inferior gland with 99TcMIBI. The right panel showing the adenoma
Table 2
Studies involving MIP under LA or sedation using intraoperative PTH measurement.
Author Year of
study
No of patients in study Adjuncts Cure
Miccoli et al.21 2005 RCT (n ¼ 26) ioPTH 98.3%
Cohen et al.22 2005 Retrospective (n ¼ 139) ioPTH 98.6%
Bergenfelz et al.18 2005 RCT (n ¼ 25) ioPTH 96%
Black et al.23 2006 Retrospective (n ¼ 73) ioPTH 100%
Shindo et al.24 2008 Cohort (n ¼ 186) ioPTH 100%
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randomized series of 150 MIP’s showed that the outcomes were
comparable to series that used ioPTH monitoring.2 The reasons for
this could be postulated to the expert endocrine radiologists and use
of CT and MRI to localize and adenoma where the images were
discordant. This is the ﬁrst study to demonstrate that the success of
MIP without the use of ioPTH is not adversely affected if LA is
employed.
Studies involving MIP under local anaesthesia with/without
sedationhaveusedadjuncts like ioPTHor thegammaprobe (Table 2)
to achieve a high cure rate. In this series ioPTH was not used, how-
ever a very high cure rate was still achieved. Reasons for a high
favourable outcome are clearly multi-factorial and include; strin-
gent and experienced input at Consultant level with regards to
preoperative localization, experienced anaesthetic input and a
reﬁned surgical technique. There were no signiﬁcant complications
such as infection, post-operative bleeding or recurrent laryngeal
nerve palsy. This study did not look at the outcomes in terms of
analgesia requirement inpatientswithMIPunder LAversusbilateral
exploration.
One could argue though that the excision of the larger adenomas
should be easier under LA and sedation, and ideal to be performed as
day case procedure. In this study even though a signiﬁcant propor-
tion of the adenomas were large, the operative technique was no
different or difﬁcult in the smaller adenomas. In 1 patient the inci-
sion needed to be enlarged for control of bleeding (1%), less than
previously reported.2,18 The duration of surgerywasmuch shorter in
comparison to other reported series this probably is due to the fact
that ioPTH was not used. Same day discharge was possible in 80
patients, six patients stayed overnight for non-medical reasons
which included long distance to travel and lack of support at home.
Following discharge, there were no readmissions with bleeding or
hypocalcaemia.
5. Conclusions
MIP under LA and sedationwithout io-PTH is a safe and effective
treatment for selected group of patients with localised parathyroid
adenomas, with a >95% cure rate. There is also the added beneﬁt of
same day discharge in nearly all patients and a similar complication
proﬁle to MIP under GA.
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